The article delivers the research results on content of particulates in passenger compartments in the course of driving in urban settings and results of assessment of air cleaning with serial and specially designed cabin air filters. It has been established, that particulates air pollution in passenger compartments in operating conditions is high and dangerous. There is no ecological standards on efficiency of air cleaning in passenger compartments. Thus, the vast majority of cabin air filters are ineffective in dealing with particulates that are less than 1-2 microns, which are the most dangerous for humans. It has been experimentally proven that efficient cabin air cleaning for limiting the content of the particulates that are less than 1-2 microns is technically feasible by means of particular air cleaning ecosystems, which allows justifying development of new ecological standards for "environmentally friendly vehicles".
In the course of motor vehicles (MV) operation, emissions of particulates, emissions of tires, brake shoes and road surface wear products, as well as background air pollution cause high concentration of particulate matter and gaseous toxic components.
Air pollution in MV passenger compart ments in real operating conditions, especially in heavy traffic, traffic jams, tunnels etc., often exceeds hygienic standards (Azarov et al., 2014; Saykin, 2013; Sager and Schmidt, 2009; Sager, 2012) . In spite of the fact that practically all modern cars, first of all passenger cars, are equipped with incoming air filtration systems, efficiency of these systems remains insufficient, therefore a driver and passengers are affected by pollutants present in the air (Azarov et al., 2014; Saykin, 2013 Actual data on MV passenger compartments air pollution by priority harmful substances are understudied. It is also necessary to consider the absence of ecological regulations as to the efficiency of air cleaning by cabin air filters (Azarov et al., 2014; Saykin, 2013; Automotive Handbook, 2004 ). This article delivers research results on content of particulates in MV passenger compartments air in the operating conditions.
METHODS
The research was conducted on three Moscow auto-roads: Dmitrovskoye High-road, Bolshaya Akademicheskaya Street and the 4 th Novomikhalkovsky Driveway. The research was also conducted on emission of tire wear products in the course of wear process modelling by means of grinding of tire tread outer surface with abrasive paper and in the course of drive wheels tire slipping on a road surface and on a metal sheet (on a jacked vehicle) (Azarov et al., 2014) .
On-road research was conducted in conditions of maximum and minimum traffic load in suitable weather conditions, advantageous for minimum air pollution by other sources of particulate emissions. In the course of conducting the research, weight and quantitative content of particulates from 0.3 to 25 microns was estimated with hand particulate counter Lighthouse Handheld 3016 (USA).
Measurements of the particulates contents in a passenger compartment were conducted on the passenger car "Volkswagen Passat Variant" with a cabin air filter Mahle LA45 (Germany) installed in the climate control system of the car (Azarov et al., 2014) . The particulate counter was placed on a rear seat, in the center of the passenger compartments with sampling equipment directed to the front. The research was conducted with closed windows and air conditioning system operating in a forced ventilation mode. The air temperature in the passenger compartment did no exceed 18°!.
Research Results
Comparative data on the particulates contents in the passenger compartment and in the ambient air in quantitative and weight units are shown on Pictures 1 and 2 respectively. The corresponding data are also shown in tabular form in Tables 1 and 2 .
The Pictures 1 and 2 and Tables 1 and 2 show that: 1.
The cabin air filters efficiently clean air only of particulates that are larger than 2 -5 micron, while the most dangerous for humans is the particulate matter that is less than 2 micron. 2.
Contents of particulates up to 1 micron in cabin air with air conditioning system operating in a intake air supply mode is no different from that on the roadway. Pictures 3 and 4 below show, in quantitative and weight units respectively, the comparative data on particulates air pollution obtained in the course of studying products of wear formation and emission into the air, in the course of modeling processes of wear by grinding tires, in comparison with data on air pollution in the drive wheels zone and in the passenger compartment in operating conditions. The corresponding data in tabular form are provided in Tables 3 and 4 .
Pictures 3 and 4 above show, that conducted research is methodically justified and provided basis for explaining air pollution with particulates (tire and road surface wear products) over roadways and in passenger compartments. The research has shown that air pollution in passenger compartments is high and dangerous for drivers and passengers, and, as follows from the released data (Sager and These data have been confirmed by results of tests for efficiency of air cleaning of particulates by means of the serial cabin air filter of "Škoda Octavia" (Picture 5) and the model of a cabin air cleaning ecosystem designed by FSUE "NAMI" (Picture 6) (Azarov et al., 2014) . Results of assessment are given in the Picture 7 and in the Table 5 .
The data in the Picture 7 and Table 5 show that: a)
The serial cabin air filter of "Škoda Octavia" has low efficiency of air cleaning for particulates less than micron; b)
The air cleaning ecosystem model designed by FSUE "NAMI" in the passenger compartment of a passenger car of "Škoda Octavia" has two-times higher efficiency of air cleaning of particulates, compared to the serial cabin air filter of that vehicle. 
Summary
Generally, following the results of the conducted research the following conclusion can be made. Particulates air pollution of the passenger compartments in operating conditions is high and dangerous. There is no ecological standards on air cleaning in passenger compartments efficiency. Thus, the vast majority of cabin air filters are ineffective in dealing with particulates that are less than 1-2 microns, which are the most dangerous for humans. It has been experimentally proven that efficient cabin air cleaning for limiting the content of the particulates that are less than 1-2 microns is technically feasible by means of particular air cleaning ecosystems, which allows justifying development of new ecological standards for "environmentally friendly vehicles". In the framework of further research on this issue, the first-priority targets are development of a regulatory basis in order to limit the content of the particulates in air cabins and development of cleaning means for cleaning the air inside.
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